Orientation: Banks face three primary risks, namely credit, market and operational risk. The Basel Committee on Bank Supervision (BCBS) promotes monetary and financial stability by means of their accords, which provides risk mitigation guidelines to banks under the jurisdiction of central banks that are members of the BCBS.
Introduction
The Basel Committee on Bank Supervision (BCBS) of the Bank of International Settlements (BIS) has assisted banks globally in mitigating risk since 1988 (BIS 2018) . The mission of the BIS is to serve central banks in their pursuit of monetary and financial stability, to foster international cooperation in those areas and to act as a bank for central banks (Mostert 2013; Toniolo & Clement 2005) . The shareholding members of the BIS are central banks and monetary authorities (Felsenfeld & Bilali 2004) . Pillar 1 focuses on banks having adequate capital in order to manage their three primary risks, namely credit, market and operational risk. Pillar 2 focuses on the supervisory review process, and Pillar 3 focuses on enhanced disclosure (market discipline) (BIS 2001) .
Banks face three primary risks, namely credit, market and operational risk. The BCBS promotes monetary and financial stability by means of their accords, which provides risk mitigation guidelines for banks under the jurisdiction of central banks who are members of the BCBS. Credit risk is defined by the BIS (2000:1) as 'the potential that a bank borrower or counterparty will fail to meet its obligations in accordance with agreed terms'. In general, the most important source of credit risk is the loans that banks provide to their customers, but there are also several other sources of credit risk. According to the BIS (2000) , these include acceptances, interbank transactions, trade financing, foreign exchange transactions, financial futures, swaps, bonds, equities, options, the extension of commitments and guarantees, and the settlement of transactions.
Market risk is defined as the risk of losses arising from movements in market prices, in particular from financial instruments, foreign exchange and/or commodities (including non-tangible commodities such as electric power) (BIS 2016) .
Operational risk is defined by the BIS (2011:3) as 'the risk of loss resulting from inadequate or failed internal processes, people and systems or from external events. This definition includes legal risk, but excludes strategic and reputational risk'. Banks face cyber threats on a daily basis because of hackers attempting to access their computer systems in order to steal data, transfer funds illegally or to disable systems thus denying customers service (Ferguson 2015) . Cyber threats are therefore part of the operational risk of a bank.
To date, the BIS provided three accords (often referred to as Basel I, Basel II and Basel III) to ensure banks have adequate capital, regulatory supervision and market discipline. Basel IV was expected to be released by 2016 for implementation from 2019 (Gomez 2016:6) .
In order to ensure adequate capital, banks have to continuously perform asset and liability management (ALM), thus ensuring they manage any possible mismatch between their assets and liabilities. Failure to do so could result in technical bankruptcy, threatening the sustainability of a bank and resulting in its customers losing their cash deposits. Any such closure could happen if there is a so-called run on the bank, because its clients are able to withdraw their cash quicker than the bank's ability to raise additional equity in order to restore its technical insolvency.
The capital adequacy requirements include both regulatory capital (RC) and economic capital (EC). Basel II, in particular, aims to set more risk-sensitive minimum capital requirements so that RC is adequate yet closer to a bank's EC (Caruana 2005) .
Regulatory capital refers to three tiers of capital that would be eligible for adequacy purposes. The RC requires that a bank must have at least 8% of the value of its risk-weighted assets available as reserves. This is also referred to as the capital ratio of banks (Federal Reserve 2003:396) . Elizalde and Repullo (2007) define economic capital as:
The level of capital chosen by shareholders at the beginning of each period in order to maximize the value of the bank, taking into account the possibility that the bank will be closed if the losses during the period exceed the initial level of capital. (p. 88) According to Ojwang (2015) , central banks in Africa have to update their regulatory frameworks. However, the Basel accords do not provide specific guidelines about how the RC and EC of banks must be determined. Equally, not all banks have the capability to implement the Basel accords. Furthermore, the governance, management and internal processes of banks differ significantly from one anotherdepending on their size, types of financial services offered, as well as whether they are foreign-owned or locally owned banks.
In order to address the above-mentioned challenges, five focus groups were held (see Table 1 ), and these started with the completion of structured questionnaires by the participants in order to determine their current approaches to capital adequacy. The focus groups consisted of representatives from banks and banking associations from Kenya, Mauritius, Rwanda, Seychelles, South Sudan, Tanzania, Uganda and Ghana. The aim of the focus groups was to construct a framework that could be used to manage their RC and EC. The successful implementation would enhance their sustainability and enable them to transact with international banks requiring compliance with Basel capital adequacy requirements as part of managing their risk.
Objective
Risk and compliance officers of banks and banking associations from East and West African countries requested assistance with the determination of their RC and EC in accordance with the Basel accords.
The objective of this study was thus to develop a framework that could be used by African banks for managing the implementation of their capital adequacy requirements of the Basel II and Basel III accords.
Although some of the central banks of the countries involved in this study are involved in deliberations for the creation of an African monetary union, this aspect was not part of the brief of the participants and is therefore beyond the scope of this study. Mauritius The remainder of the article is organised as follows. The 'Literature review' section provides the setting or context of the study by reviewing researches that have been conducted in order to address the challenges posed by Basel accords. The 'Research methodology' section explains the methods used in this study. The 'Results' section presents the results obtained in this study. The next section presents the framework proposed by the focus groups, and the final section; 'Conclusion' provides the conclusion of this study.
Literature review
According to Ojwang (2015) , the Central Bank of Kenya realised it needed to adopt global best practices in bank supervision, such as the revised Basel Core Principles for Banking Supervision, not only to ensure the financial stability and sustainability of their banks but also to respond to changes in their local, regional and global operating environments. Importantly, this suggests that adopting global best practices would also improve the ability of African countries to become economically better integrated in world trade and finance.
Therefore, the viewpoint of the central banks of the countries involved is that the challenges in implementing the Basel accords have to be overcome.
Several researchers have attempted to find solutions to the challenges posed by the Basel accords. The purpose of this section is to provide context by reviewing the challenges banks face in determining the RC and EC of banks in order to adequately mitigate the risks they face and yet comply with the Basel requirements. The discussion will be structured according to the challenges faced globally, followed by a discussion of the challenges faced by banks in Africa. The discussion will be done according to the sequence in which the research results were published.
Challenges with the implementation of Basel globally Jones (2000:35-58) developed techniques for banks which may be used to achieve 'regulatory capital arbitrage' by means of securitisation and other financial innovations, and in the process reducing their RC requirements substantially with little or no corresponding reduction in their overall economic risks. These methods are used routinely to lower the effective risk-based capital requirements against certain portfolios to levels well below the Basel Capital Accord's nominal 8% total risk-based capital standard.
According to Caruana (2005) , internationally active banks are centralising key systems and functions, yet bank regulation is predominantly a national responsibility.
Banks may evaluate their risk internally or for the purpose of satisfying their regulator. Basel II is not prescriptive about internal analysis and does not provide detailed regulations about it. Kundisch et al. (2007) conclude that there is a possibility of reducing the complexity of the Basel accords and saving costs by implementing a management system based on Basel II data requirements, and they argue for a convergence of internal analysis and external reporting requirements in future.
The implementation of Basel II is also very expensive (Kundisch et al. 2007 ). According to Herring (2007) , Basel II has a number of irreconcilable objectives.
A survey conducted by the Financial Stability Institute (FSI) during 2008 confirmed a skewed implementation among various continents and countries. Out of the 57 countries that planned to implement Basel II by the end of 2008, 34 were from Europe, 10 from Asia, 8 from the Middle East and 3 from the Americas (KPMG 2012).
Many banks have underestimated the size, scope and cost required to implement the Basel rules (Hӓrle et al. 2010 ). According to these researchers, it would cost a mid-sized European bank between €45 million and €70 million to implement Basel II in order to achieve regulatory compliance, and this excludes the cost of materially improving a bank's risk, financing, capital funding and balance sheet management. Hӓrle et al. (2010) point out that differences in the governance, risk strategy, management, information and communication technology (ICT) processes and management information systems are too substantial to make a universal implementation of Basel III possible.
The implementation of the Basel accords is data-intensive (IBM 2011). The implication is that the implementation of any one of the Basel accords requires significant computer facilities, well-designed processes and competent staff to implement and maintain systems for data capturing, analysis and storage.
Although Basel II represents an improvement over Basel I because of its more responsive and individually measured calculations of risk, it introduced a greater degree of complexity (BIS 2012; Gomes & Khan 2011; Mostert 2013; Schoenbaum 2012) .
As a result of the above-mentioned challenges, the Basel I, Basel II and Basel III accords are not being implemented consistently by all banks. The Basel accords were designed primarily for banking institutions operating internationally (BIS 2014).
According to Blundell-Wignall, Atkinson and Roulet (2014), the main hallmarks of the global financial crisis of 2008 were too-big-to-fail institutions taking on too much risk with other people's money, hence excess financial leverage and default pressure resulting from contagion and counterparty risk. These researchers asked whether the Basel accords addressed these issues effectively. The Basel accords have useful elements, notably a leverage ratio, a capital buffer, a proposal to deal with pro-cyclicality through dynamic provisioning based on expected losses, as well as liquidity and stable funding ratios. However, the Basel risk-weighting and the use of internal bank models for determining them lead to systematic regulatory arbitrage that undermines its effectiveness. Empirical evidence about the determinants of the riskiness of a bank (measured in the Blundell-Wignall study by the distance to default) shows that a simple leverage ratio vastly outperforms the Basel Tier 1 ratio. Furthermore, business model features (after controlling for macro factors) have an influence on the effectiveness of the Basel III accord.
Derivatives' origination and prime broking carry vastly different risks to core deposit banking. Where such differences are present, the Basel accords do not make sense by adopting a one-size-fits-all approach to capital rules. Capital rules make more sense when fundamentally different businesses are separated.
Therefore, banks globally grapple with challenges during the implementation of the Basel II and Basel III accords.
Challenges with the implementation of Basel faced by African banks
In addition to the challenges described above, and as will be described below, African banks face challenges such as a lack of technical capacity, whether to use the simplified standardised approach or the more complex approach, the competitive advantage foreign banks have in implementing Basel compared to locally owned banks, unique economic conditions, limited resources and limited international integration. Makuna (2005:1) argues that, although the cost of compliance might have been too high, there is still a definite need for regulatory authorities and supervisory activities in South Africa. Makuna (2005:1) further concluded that the challenge to banks in South Africa was to ensure compliance with acts and regulations in their organisations at an acceptable cost. The cost of compliance could, however, be reduced by up to 40% if a single financial services regulator existed, tax rebates were offered, capital reductions were allowed, the compliance function could be outsourced and if changes to section 60 of the South African Banks Act (Act 94 of 1990) were implemented (Marx & Mynhardt 2011) .
Regulators from low-income countries (LICs) indicated that they prefer the standardised approach for the implementation of the Basel accords, but they also face the challenge that they do not have domestic credit rating agencies yet (FSI 2008) . At the time of this research, the LICs surveyed indicated that they intended following a more gradual approach to the implementation of Basel and using a simplified standardised model. Alexander and Sheedy (2008) proposed a methodology for stress testing for market risk purposes in terms of Basel II, which incorporates both volatility clustering and heavy tails.
They found that stress test results should have little effect on current levels of foreign exchange RC, which are required of banks. Gottschalk (2010) concludes that the Basel rules do not only influence bank performance or the macro-economy of a country but also influence the structure of the banking system and its credit patterns, with potential negative implications for the development of finance in developing countries. Gottschalk also highlights the implementation challenges of Basel II for developing countries, citing that the implementation of Basel II absorbed most of the resources and resulted in very little being available to address broader development-related issues.
According to Gottschalk (2010) , some African countries have no foreign banks (e.g. Ethiopia); yet, others have foreign banks only, for example Lesotho and Botswana. As banks operating internationally prefer to implement the Basel accord globally, such countries would have to deal with Basel issues despite deciding not to implement any of the Basel accords. Foreign banks have the benefit that they may divest and discontinue their operations in a country should they find the national regulations inconvenient to them.
By 2012, only four countries from Africa had implemented Basel II, namely South Africa, Mauritius, Namibia and Tanzania (KPMG 2012).
The KPMG (2012) survey of 14 African countries revealed that some countries are facing challenges as a result of ICT systems (e.g. Ghana), while others are trusting that the implementation of the International Financial Reporting Standards (IFRS) will contribute to the implementation of the Basel accords (e.g. in Nigeria and Senegal).
According to Frait and Tomsik (2014) , emerging markets have specific differences, which set them apart from developed economies, namely:
• The financial markets of emerging economies are typically more volatile than those of large advanced economies. • The gross domestic product (GDP) of emerging markets is higher on average than that of advanced economies. • Emerging markets typically experience stronger credit growth than advanced economies, because the financial sectors of emerging markets are in the process of financial deepening. • Emerging markets usually have lower credit ratings and shallower government bond markets than advanced economies, which in some cases imply a lack of highquality liquid assets.
According to Veron (2014) , some banks in emerging markets and developing economies display gaps in their capacity and governance that prevent them from implementing the Basel rules properly. Nyantakyi and Sy (2015) found that most regulatory and supervisory authorities in Africa are still using the Basel I accord. The bank regulators in LICs reported a lack of technical capacity to validate and monitor the more complex models (such as the F-IRB and A-IRB) proposed by Basel II. According to the FSI (2008), most of the LICs decelerated the implementation of Basel during 2006-2008 because of technical difficulties and a lack of human skills and resources.
African banks are not as integrated with global finance as their counterparts from other continents. This is partially explained by the complexity of Basel II and Basel III (Nyantakyi & Sy 2015) .
The simplified standardised approach proposed by Nyantakyi and Sy (2015) would allocate fixed risk weights for different categories of assets which are predetermined by the regulatory authorities. However, foreign banks in these LICs intended implementing more complex models, aligned to their head office requirements. This poses a challenge to the supervisory power of the regulators and results in double reporting for foreign banks. Foreign banks nevertheless gain a competitive advantage (because of being a preferred bank with reduced counterparty risk as a result of complying with Basel II) to the detriment of local banks, which results in bank concentration, skewed credit provision away from small and medium enterprises (SMEs) and reduced bank stability.
Criticisms raised against the Basel rules include following a one-size-fits-all approach and the opportunity costs for banks as a result of RC which cannot earn the same return as the EC. 
Research methodology
The study followed a qualitative approach and used participatory action research (PAR) as methodology.
Participatory action research was appropriate for this research because it is a recognised research methodology aimed at both knowledge creation and at improving professional practice among the participants, by involving them in focus groups (McNiff & Whitehead 2016:20 The participants were assured of their safety and anonymity, their participation occurred with informed consent and participants could withdraw at any stage, if they preferred to do so, without any consequences.
Three distinct phases were followed:
• a questionnaire completed at the beginning of each session • a research problem clarification session • the solution session.
According to McNiff and Whitehead (2016:168) , one may use questionnaires as one of the methods of data collection for action research. The questionnaire aimed to determine the features of the participating banks from East and West Africa and to assess the status quo regarding their Basel implementation, and their capital adequacy determination in particular. Hence, each of the participants completed a structured questionnaire at the beginning of each of the focus group sessions to ensure interpretations were correct and to extract valid data, yet have a 100% response rate. Therefore, each of the participants submitted his or her completed questionnaire to the facilitator.
The data collected by means of the questionnaire were summarised using descriptive statistics, and the focus groups clarified their challenges and proceeded to systematically and logically formulate an actionable framework for the determination of their RC and EC. For the purpose of this article, the statistics of the data collected by means of the questionnaires were aggregated. The Results section describes the data that were collected.
Specific information on capital management was obtained from the banks in the different countries by way of the following questions:
• Is your bank a foreign-owned bank or a locally owned bank in the country? 
Results
The following results were obtained in this study. Figure 1 indicates the proportion of locally owned banks to foreign-owned banks of the participants.
Foreign-owned and locally owned banks
The majority of the participating banks indicated that they were locally owned. During the focus group discussions, these locally owned banks indicated that they do not have the benefit of the expertise from a foreign holding company to assist them with the implementation of Basel II compared to foreign-owned banks. Figure 2 indicates the level of implementation in participating banks.
Level of Basel implementation
The majority of participating banks indicated that the Basel requirements were in various stages of implementation with a smaller portion indicating full implementation. During the focus group discussions, full implementation was indicated by the foreign-owned banks, while the vast majority of locally owned banks indicated partial implementation. This showed a close correlation to the data obtained in 'Foreign-owned and locally owned banks' section above. Figure 3 indicates the level of calculating RC for credit, market and operational risk in banks.
Level of calculating regulatory capital for credit, market and operational risk
The participating banks indicated that the calculation of credit risk and operational risk for regulatory purposes was performed. However, only a small portion of the banks calculated market risk. During the focus group discussions, https://www.jefjournal.org.za Open Access these banks indicated that speculative trading in financial instruments was not allowed by the boards of these banks. Figure 4 indicates the approaches used to calculate credit, market and operational risk by the participating banks.
Approaches used to calculate credit, market and operational risk
The majority of the participating banks indicated that the basic approach was used for the calculation of credit risk, market risk and operational risk. During the focus group discussions, the foreign-owned banks indicated that their use of the more advanced approaches was possibly as a result of their ICT capabilities and the expertise of their financial staff members. Figure 5 indicates the purpose of calculating RC of the participating banks.
Purpose of calculating regulatory capital
The majority of the participating banks indicated that the calculation of regulatory credit risk, market risk and operational risk was only performed purely to meet regulatory requirements. Some of the foreign-owned banks indicated the risk calculation was used for internal purposes only because their holding companies held them to higher standards than the local regulatory requirements. Figure 6 indicates bank departments responsible for the calculations mentioned in 'Purpose of calculating regulatory capital' section above.
Responsibility for calculations
The results show that 67% of the participating banks held the finance department responsible for the calculations of regulatory requirements. In 25% of the cases of participating banks, the risk department was responsible, and in the minority of participating banks, either the compliance department or another department was responsible for these calculations. The reason given for this distribution was that the finance department produced the financial data and was therefore the more logical place to perform these calculations. Figure 7 indicates which of the banks calculated EC as part of its capital management activities.
Calculation of economic capital
The majority of participating banks (75%) indicated that EC was not calculated in the management of capital in these banks. Again, the majority of foreign banks performed these calculations and actually used it in the capital management of the bank. The majority of banks confirmed that the calculation of EC was necessary in the management of capital in these banks. Figure 9 indicates bank departments responsible for the calculations mentioned in 'Calculation of economic capital' section above.
Necessity to calculate economic capital

Responsibility for economic capital calculations
Again, the results show that the finance department was responsible for the majority of EC calculations in 67% of the participating banks. In some banks, the risk department was responsible, and in a few banks, the compliance department. The reason provided by the focus groups for this distribution was once again that the finance department produced the financial data and was therefore the more logical place to perform the calculations. Figure 10 indicates whether the banks were of the opinion that a central capital management department was necessary.
Need for a central capital management department
The results indicate that the majority of the participatory banks were of the opinion that a central capital management department was necessary and that this would add value to the efficient management of capital in a bank.
Based on the above data, the focus group proceeded to clarify their issues in determining their RC and EC, followed by a discussion of compiling and validating a framework for the determination of their RC and EC in focus groups. The focus groups recommended the following framework.
Recommended framework
As the minority of banks reported that they calculated RC and EC because of the challenges it posed, and because there were differences in terms of the unit that had to calculate these figures on a continuous basis, it was decided that a more consistent procedure needed to be developed that could assist both the participating banks in East and West Africa, as well as the bank supervisory sections of their central banks.
The focus groups considered the following issues regarding the determination of the RC and EC of their banks:
• What steps need to be followed in estimating the RC of the bank in view of its credit, market and operational risk? • What steps need to be followed in estimating the EC of the bank in view of its credit, market and operational risk? • Should the RC and EC estimates be validated and consolidated? • At what stage will the reporting requirements regarding the RC and EC be required? • At what stage will the responsible staff members, IT systems and reporting structures be determined?
The procedure firstly comprises specific research activities regarding the regulatory requirements that have to be performed. Secondly, based on the regulatory requirements, a framework consisting of a further four stages was proposed in order to determine the RC and EC. Figure 11 details the recommended implementation framework. Figure 11 shows that the implementation framework consists of five steps. In step 1, the specific regulatory requirements have to be identified. The framework then divides into three work streams, namely an RC requirements stream, an EC stream, and a validation and reporting stream.
The RC and EC streams follow the same steps from step 2-5. In both streams, the second step is the identification of the particular capital requirement.
Step 3 identifies the particular capital calculation methodology that the bank should employ.
Step 4 is the identification of relevant staff, responsibilities and applicable information technologies.
Step 5 is the implementation of the particular capital structure.
The third stream comprises the validation of all the capital requirements (step 2). In step 3, the reporting requirements are identified.
Step 4 is the identification of relevant staff, responsibilities and applicable information technologies for reporting purposes.
Step 5 is the implementation of the relevant supporting structures.
The focus groups validated the proposed implementation framework detailed above, and following further discussions in the various focus groups, a capital management department as part of the financial department was proposed, as detailed in Figure 12 .
The proposal is that a capital management department within the finance department be implemented to accommodate the framework as stipulated in Figure 12 . The advantage of this structure is that all the capital management activities of the bank are housed in one department and that the calculations, validations and reporting are performed in a consistent manner. The workflow of this department is detailed in Figures 13-15 .
Conclusion
The research problem of this study was whether a generic framework could be developed to assist African banks with the management of their RC and EC adequacy requirements.
Step 1: IdenƟfy specific regulatory requirements
Step 2: IdenƟfy regulatory capital requirements
Step 3: IdenƟfy and decide on regulatory capital calculaƟon methodology
Step 4: IdenƟfy staff, responsibiliƟes and IT systems
Step 5: Implement regulatory capital structure
Step 2: IdenƟfy economic capital requirements
Step 3: IdenƟfy and decide on economic capital calculaƟon methodology
Step 5: Implement economic capital structure
Step 2: IdenƟfy validaƟon requirements for both regulatory and economic capital
Step 3: IdenƟfy reporƟng requirements for both regulatory and economic capital
Step 4: IdenƟfy staff, responsibiliƟes, IT systems and design reporƟng structures
Step 5: Implement validaƟon, internal and external reporƟng structures The BCBS of the BIS assists banks globally in mitigating their three primary risks, namely credit, market and operational risk.
Banks have to perform ALM continuously in order to ensure they manage any possible mismatch between their assets and liabilities. Basel II, in particular, aimed to set more risksensitive minimum capital requirements so that RC is both adequate and closer to EC (Caruana 2005) . The capital adequacy requirements include both RC and EC.
Neither the Basel II and Basel III accords, nor the central banks of the countries involved, provide clear guidelines about how the RC and EC of banks need to be determined. In view of this challenge, the banking associations of the countries involved requested assistance in designing a framework for the determination of the RC and EC of their member banks.
However, the governance, management and internal processes of banks differ significantly from one another, depending on their size, types of financial services offered, as well as whether they are foreign-owned or locally owned banks. Furthermore, not all banks have the capability to implement the Basel rules.
A structured questionnaire was completed by the representatives from the participating banks in East and West Africa who attended focus groups on how to implement the Basel II rules regarding RC and EC. Banks have implemented different ways and used different units to determine their RC and EC. They also faced ICT and HR challenges in this regard and were of the opinion that they needed greater clarity from their bank supervisory units of their central banks, hence the need for a framework for the determination of their RC and EC. According to the literature, implementing Basel II is both complex and expensive.
The participants completed a questionnaire, the participants articulated their issues and the participants proceeded in focus groups in order to arrive at the proposed framework for the implementation of the Basel II rules regarding RC and EC adequacy.
The resultant framework suggests that greater clarity about the regulatory requirements in each country needs to be provided by their bank supervisors; the capital management sections of the banks must be able to determine their own RC and EC requirements, and these needed to be validated; appropriate methodologies have to be developed; staff, governance and IT systems have to be deployed, as well as reporting requirements defined; and reporting structures have to be determined, followed by implementation and validation.
The successful implementation of the framework will primarily assist banks in ensuring their own economic sustainability because they should have adequate RC and EC to be able to better mitigate the risks they face and improve their resilience in response to any financial crises that may occur, thus enhancing financial stability as envisaged by the Basel accords. A secondary benefit would be that they become more acceptable counterparties in the international context who are able to manage their market, credit and operational risk. The benefit to central banks of banks adopting the capital adequacy requirements of the Basel accords would be improved resilience from financial crises, enhanced monetary and financial stability, as well as increased international fund flows.
Validation of a proposed solution is an optional step in PAR. Therefore, further research required would be to involve the central banks in order to refine, validate and promulgate the framework, as well as to develop appropriate rules specifically for banks in each of the respective East and West African countries that could be implemented in a staggered approach and that would eventually make the implementation of one of the Basel accords more viable. Such rules will need to take into account their envisaged African monetary union, the business models employed, risk profiles and banking operations. The competencies required, and the ways in which the training needs of banks in East and West Africa may be addressed, also warrant further research.
